Degeneration of granule cells following chronic phenytoin administration: an electron microscopic investigation of the mouse cerebellum.
Fifteen male mice (C57/Bl6J) were fed the liquid diet "Stardit" supplemented with vitamins together with phenytoin for 8 weeks; experimental animals and controls were pair-fed. After 8 weeks of treatment, the anesthetized animals were perfused with 3.5% glutaraldehyde. Tissue samples of the cerebral cortex (area 3), cerebellum (vermis), thalamus, hypothalamus, and liver were embedded in Araldite. All phenytoin-treated animals displayed a hepatomegaly. Semithin sections and ultrastructural investigations of the cerebellar vermis showed pyknoses of granule cells and an enlargement and swelling of parallel fibers in presynaptic areas in the molecular layer. The swollen axons showed an accumulation of tubular structures which represented proliferated smooth endoplasmic reticulum. Similar tubular structures were observed in hepatocytes of experimental animals. It is proposed that phenytoin caused an induction of the microsomal system of hepatocytes and granule cells which led to a proliferation of the smooth endoplasmic reticulum. The transport of these organelles to the axon terminals of parallel fibers via the axoplasmic flow is assumed to cause a swelling of the presynaptic area. A dying-back process may then lead to pyknosis of granule cells. Chronic phenytoin administration to mice is a new experimental model of neuroaxonal dystrophy.